The occurrence of chronic diarrhoea was evaluated in 173 
chronic or intermittent diarrhoea were subject to extended gastrointestinal investigation. Bile acid malabsorption was evaluated by the 75Selenahomocholic acid-taurine test (SeHCAT). Bile acid malabsorption was found in 13 (65%) of the 20 Ali patients with vitamin B-12 deficiency, who were tested for bile acid malabsorption, had low retention times for the SeHCAT (p=O.0S). A significant decline in the frequency of diarrhoea was found after treatment with antibiotics or bile acid sequestrants, or both, in combination with a reduced fat diet.
Diarrhoea is an acknowledged symptom during and immediately after radiation treatment for gynaecological cancer. Enteropathy can be expected to occur in up to 15% of patients during or after receiving a dose of 40-80 Gy.' As the small intestine has the highest cell turnover rate, it is the most vulnerable. Such acute radiation induced intestinal damage, however, has none of the specific features of chronic radiation enteropathy, as described by Warren and Friedman.2 Symptoms of late radiation enteropathy generally appear after more than a year but can occur at any time during the lifetime of the patient. 3 In these patients fat malabsorption is not uncommon and is probably due to a radiation enteropathy affecting the terminal ileum, thus causing bile acid malabsorption, which has been found by the measurement of faecal bile acids' and the bile acid breath test. 56 Moreover, intestinal motility may be altered in radiation enteropathy, and pseudo-obstruction has been\ described.7 It is therefore justified to suggest that diarrhoea after radiation treatment can also be caused by bacterial contamination of the small bowel which also causes an abnormal bile acid breath test.
In order to evaluate factors responsible for chronic diarrhoea in patients treated with radiotherapy for gynaecological cancer, we carried out a prospective study of bowel disturbance in outpatients attending the Department of Gynaecological Oncology, University Hospital of Umea, more than two years after radiotherapy for gynaecological cancer. A subgroup of 20 patients with severe chronic diarrhoea were investigated for general malabsorption, bile acid malabsorption, and bacterial contamination of *the small bowel. The effects of various treatments on the diarrhoea were also evaluated. Patients with ovarian malignancies had received a target dose of 40 Gy to the lower abdomen, below the umbilicus, followed one month later by one radium application. Generally these fields were slightly larger than those given to patients with cervical carcinoma. The mean fraction was smaller, 1-94 Gy (range 1.85-2 1).
There was no way to measure exactly the accumulated intestinal radiation dose. The dose to the rectum and bladder throughout the radium treatment was estimated from a measurement at the start of the treatment. The values listed in Table I Interruption of radiotherapy because of diarrhoea was necessary in nine cases and Table I T. The gives details of such split treatment. In one case ndose.
(patient 9) the diarrhoea was so severe that treatment was discontinued at 36 Gy. 
Results

BOWEL HABIT
There was no relation between the different cancers treated with radiotherapy and the development of diarrhoea. Furthermore, there was no significant difference between the groups with diarrhoea (:-2 1 bowel movements per week) and without diarrhoea with respect to type of cancer, age at treatment (mean 50 and 44 years respectively), interval between treatment and evaluation (mean 9 and 11 years respectively), or calculated radiation dose to the rectum (mean 42 and 43 Gy respectively). Figure 1 shows that the proportion of loose stools increased with the frequency of bowel movements. Table II (Fig  2) . Seven of 10 (70%) patients who had had a cholecystectomy had low SeHCAT values (Table  III) . There was no correlation between the SeHCAT value and bowel frequency.
BREATH TESTS
The results of the breath tests are summarised in Figure 2 . Four patients (20%) had abnormal six hour bile acid breath tests with a normal SeHCAT, which is consistent with bacterial contamination of the small bowel. In addition, five patients (25%) had an abnormal '4C-xylose breath test, indicating bacterial contamination of the small bowel. Three of these also had abnormal SeHCAT values, indicating concomitant bile acid malabsorption and bacterial contamination.
There was no correlation between the two results of the breath tests (Fig 3) 
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Radiotherapy induced chronicdiarrhoea (Table IV) ..
RESPONSE TO TREATMENT
The effect of antibiotic treatment on the two breath tests is shown in Figure 5 , where there was a significant reduction (p<0O05), though the result was less pronounced for the 14C-xylose test than for the bile acid test. The effects of the various treatments on the diarrhoea are shown in Figure 6 . Thirteen patients (65%) were evaluated during antibiotic treatment, and 18 (90%) were reevaluated two years later after being treated with specific regimens according to the outcome of the investigations. One patient was lost to follow up and one died (patient 10). The responses are shown in Figure 6 , where each patient is placed in her diagnostic group. Of the nine patients with signs of bacterial contamination of the small bowel, suggested either by an abnormal bile acid breath test in combination with a normal SeHCAT or an abnormal '4C-xylose breath test, the diarrhoea of three responded well to antibiotics, whereas that in the remaining patients worsened or was unchanged. Although in most of the seven patients with pronounced bile acid malabsorption (WBR-50 <40 h) symptoms improved during treatment with a bile acid sequestrant and a reduced fat diet, the overall effect was moderate. The two patients with both abnormal '4C-xylose breath tests and SeHCAT tests (WBR-50 <40 h), indicating bacterial contamination and bile acid malabsorption, did not improve after initial treatment with antibiotics but substantially improved after the addition of a bile acid sequestrant and a reduced fat diet (Fig 6) . Bowel frequency was decreased significantly (p <0.01) by the specific treatment.
Discussion
The results of this investigation suggest that chronic diarrhoea after radiotherapy for gynaecological cancer is common and sometimes disabling. Of the 173 patients studied, 13% reported 21 or more bowel movements a week and of these, 43% were discontent with their bowel habit for most of the time.
Patients with gastrointestinal complaints, however, are usually seen more frequently than those without and followed up for a longer time, and the survival rate for cervical cancer is higher than for ovarian carcinomas. Thus a selection bias leading to an excess of patients treated for cervical carcinoma with gastrointestinal complications was inevitable and must be taken into account when interpreting the results.
There was no relation between the patient's age, the estimated rectal dose, location of the cancer, and development of chronic or intermittent diarrhoea. The radiation technique and the dose on the pelvic organs vary considerably, '8 19 and the exposure of the small intestine is also influenced by the position and mobility of the small intestine, notably the ileum. In addition, other important factors are anatomical differences and body composition, as well as previous pelvic infections and abdominal surgery. 20 Vitamin B-12 deficiency was found in 13% of the patients tested, which is in accordance with figures reported by Lantz Five of nine patients (55%) with bacterial contamination of the small intestine, including two patients with concomitant bile acid malabsorption were improved by treatment with antibiotics or antibiotics and bile acid sequestrants, a response rate similar to that in a previous report. 30 Lactose malabsorption was found only in one patient, which is less than expected when compared to a previous report37 on acute radiation enteritis. The difference between the present and the previous study is probably due to the differences between the patients and to the prevalence of lactose malabsorption in the populations (5-19% v <5% in Sweden) .
From the present study it can be concluded that bile acid malabsorption and bacterial overgrowth are frequently found in patients with chronic or intermittent diarrhoea after radiotherapy for gynaecological cancer. There seems to be an association between the development of diarrhoea and cholecystectomy. B-12 deficiency is often found in this group of patients and the deficiency seems to correlate with bile acid malabsorption. Both 
